Multiple substrates of late-onset dementia: implications for brain protection.
Age is the single most important risk factor for progressive dementia in populations worldwide. In developed countries the prevalence of dementia is estimated to be 3-5% at age 65 years and expected to double every decade thereafter. Although there is ageing-related attrition of neural tissue accompanied by profound changes in brain glia, marked neuronal loss and severe cognitive impairment are associated with pathological changes. Accelerated somatic ageing of the vasculature comprising endothelial and smooth muscle cells and slowed glial replacement are also likely to pre-dispose to degenerative processes. Approximately 90% of patients with late-onset dementia have neuropathological features of Alzheimer's disease (AD), dementia with Lewy bodies (DLB), or vascular dementia (VaD), alone or in combination. Both AD and DLB reveal extensive amyloid beta deposition within senile plaques. Neurofibrillary tangles evident as tau pathology are much reduced in DLB where symptoms may be more related to cholinergic transmitter abnormalities than structural pathology. Depletion of brain acetylcholine is also encountered in VaD, which like AD and DLB may respond to cholinergic therapy. Cerebrovascular pathology, ischaemic brain damage and neurovascular instability resulting in cerebral hypoperfusion appears fundamental in the pathogenesis of late-onset dementia. The apolipoprotein E epsilon 4 allele, a major genetic susceptibility factor for AD also associated with cardiovascular pathology, may contribute to neurodegenerative changes through vascular mechanisms. The interrelationships of these multiple substrates of late-onset dementia have major implications for neuroprotective and disease slowing therapies. Measures that improve cardiovascular function and increase brain perfusion would be useful to attenuate cognitive decline.